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An: objeet of my invention resides in the pro-
vision of a novel method of producing an eptical
glass which is free from strain and the refrac-
tive: index of which varies continuously in one
direction therethrough and is uniform in the di-
rection normal to the former direction, the glass,
by reason of it being unstrained, being adapted
for the fabrication of opticdl elements therefrom
and, by reason of it having a varied refraective
index in the one direction, lending itself to im-
proved lens design as by disposing the optical
axis of a lens in correspondence with the direction
of varied refractive index of the glass and thus
oﬁermg he Gpportinity of aberration correctlon
with spherical lens surfaces which 6thHérwise ¢an
be obtained only by difficulty generated elliptical
or hyperbolic lens surfaces.

A description of an example of my invention
follows.

A glass is produced by my invention by the
fusion of a bateh containing & substantial quan-
tity of each of the oxides of boromn, silicon, lantha-
num, barium, and cadmium and a minor quantity
of each of the oxides of berylium ang zirconium,
the specific proportions of these ingredients being
as follows:

Percentage

Ingredients | by weight:
BaOs 13.5
Si0, 15
Las0; 17
BaO 34.8
Cdo - 13.3
BeO. ¥ 4
ZrOy . " . - 2

The batch containing these ingredients is
melted and thoroughly mixed by maintaining it
at a temperature between 1320° and 1360° €. for
thirty-five minutes and them: stirring: it for thirty
minutes while maintaining it at a temperature
between 1300° and 1306 C:

The ingredients of the batch are capable: of
rearrangement: from thoroughly mixed coendition
to a second condition: effecting a varied refrac-
tive index- in the:resulting glass  while: the: hatch
is in a molten quiescent. state, and to effect this
rearrangement: the batch is maintained in a
molten quiescent state for a. period sufficient to
effect said second condition, after which the
bateh is solidified while the ingredients: are in
said second condition.

This rearrangement is effected in. the batch
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molten quiescent state for a period of one hour
at a temperature of 1300° C., at which tempera-
ture the batch is in a free flowing state, and then
gradually reducing the temperature of the batch
while still in a quiescent state to 1090° C. in forty
minutes at which temperature the batch is in a
viscous state. The temperature of the batch
while still in a quiescent state is then reduced-to
600° C. which is below and in the region of the
solidifying temperature of the batch and main-
taining it at this temperature for approximately
two hours, and finally the temperature of the
batch is gradually reduced to normal tempera-
ture.

The resulting glass is free from strain and the
refractive. index thereof varies in -the order of
012 of refractive index in .612 inches.

Glass has been produced by my invention by
melting and thoroughly mixing it as above de-
seribed in a pot and thereafter maintaining it in
a. molten quiescent state in the pot for forty
minutes at a temperature of 1300° C., after which
the batch is poured into a platinum boat wherein
it undergoes the rearrangement and solidifying
precedure ahove described, but; it is not thought
that thisz additional procedure is essential.

The nature of the aforesaid rearrangement is
not understood, but it is thought that the rela-
tively dense cadmium oxide ingredient partially
settles. out: under the influence of gravity, and if
this is the. case, the subjection of the batch to a
centrifuge operation. during the rearrangement
period in which the batch is in.a molten quiescent
state would result in the refractive index varia-
tion being radial of the rotational axis established
by: the centrifuge operation.

While I have thus deseribed my invention, I
do not wish to: be limited to the precise details
described, as changes may be readily made with-
out: departing from the spirit of my invention,
but: having thus deseribed my invention, I elaim
as new and desire to secure by Letters Patent
the following:

1. The method of producing an optical glass
which is substantially free from strain: and the re~
fractive index of which varies continuously
through at least: a portion thereof, eomprising
producing a thoroughly mixed molten bateh con-
taining ingredients, of different refractive indices
and capable of tearrangement. frem a thoroughly
mixed condition to a second condition effecting
said varied index of refraction while the batch is
in-a molten quiescent state, then maintaining the
bateh: in & molten quiescent: state for o period of
time sufficient to.effect said second condition, and




